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(54) SUBSTRATE PROCESSING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate 
processing apparatus efficiently recovering processing 
liquid splashing from a rotary base or an atmosphere 
shield plate and preventing splash. 
SOLUTION: A substrate W is held in a horizontal 
attitude on a spin base 10 through a chuck pin 14. The 
atmosphere shield plate 30 is provided above the spin 
base 10. While the atmosphere shield plate 30 is brought 
closer to the substrate W and the substrate W is 
rotated, the processing liquid and gaseous nitrogen, etc., 
are supplied from the lower surface and the processings 
of washing and drying, etc., are performed. The 
processing liquid splashing from the substrate W is 
recovered by the recovery port 57 of a splash guard 50. 
Liquid chemicals flowing on the spin base 10 splash from 
a guide part 60. Since the guide part 60 is provided with 
a surface 62 to be flat with the upper surface 10a of the 
spin base 10 and is provided with a sharp end part 61 in 
a sharp shape facing the recovery port 57, the liquid 

chemicals splashing from the spin base 10 accurately go to the recovery port 57. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The revolution pedestal which is the substrate processor which supplies processing 
liquid and performs predetermined processing, rotating a substrate in the level surface, and holds 
a substrate in an abbreviation horizontal position, A 1st revolution means to rotate as a core the 
shaft which met the substrate held at said revolution pedestal in the substantial verticality 
direction, It is prepared so that the perimeter of the substrate held according to said revolution 
pedestal may be surrounded. A scattering prevention means which catches the processing liquid 
which disperses from the substrate which rotates with said revolution means to catch, to have 
the section and to lead said processing liquid which caught and was caught by the section to 
predetermined effluent opening, The ambient atmosphere cutoff plate which counters the top 
face of the substrate which has been arranged up and held according to said revolution pedestal 
rather than said revolution pedestal, A 2nd revolution means to rotate as a core the shaft which 
met said ambient atmosphere cutoff plate in the substantial verticality direction, A processing 
liquid supply means to supply processing liquid to the substrate held according to said revolution 
pedestal, A preparation, The substrate processor characterized by establishing the scattering 
direction of the processing liquid which disperses from said revolution pedestal and/or said 
ambient atmosphere cutoff plate among the processing liquid supplied from said processing liquid 
supply means for said advice section which is caught and is turned to the section in the 
periphery section of said revolution pedestal and/or said ambient atmosphere cutoff plate. 
[Claim 2] It is the substrate processor characterized by equipping said advice section with said 
tip section which catches and counters the section in a substrate processor according to claim 
1. 

[Claim 3] It is the substrate processor characterized by said advice section having a field flat- 
tapped with the top face of said revolution pedestal, and/or the underside of said ambient 
atmosphere cutoff plate in a substrate processor according to claim 2. 

[Claim 4] It is the substrate processor characterized by having a field flat-tapped with the top 
face of said revolution pedestal, and/or the underside of said ambient atmosphere cutoff plate 
while said advice section has width of face smaller than the thickness of said revolution pedestal 
and/or said ambient atmosphere cutoff plate in a substrate processor according to claim 1 and 
having said belt part which catches and counters the section. 



[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate processor which supplies 
processing liquid, such as a drug solution, and performs predetermined processing of etching 
processing etc., especially the substrate processor of single wafer processing, rotating a semi- 
conductor substrate, the glass substrate for liquid crystal displays, the glass substrate for photo 
masks, the substrate for optical disks, etc. in the level surface (a "substrate" is only called 
hereafter). 
[0002] 

[Description of the Prior Art] The table rear-face washing station and the bevel etching system 
are conventionally used as a substrate processor of this kind of single wafer processing. A table 
rear-face washing station is equipment which supplies a predetermined drug solution and pure 
water (a drug solution and pure water are named generically, and it considers as "processing 
liquid" hereafter) from the both sides of the front face and a rear face, and washes the table 
rear face of a substrate, rotating a substrate in the level surface. On the other hand, a bevel 
etching system is equipment which supplies predetermined processing liquid from a rear-face 
side, rotating a substrate in the level surface, is made to turn around a part of the processing 
liquid to the periphery section on the front face of a substrate, and performs etching processing 
of this periphery section. 

[0003] Drawing 6 is drawing showing the important section of the substrate processor of the 
conventional single wafer processing. This substrate processor is a bevel etching system which 
supplies processing liquid from the underside side of Substrate W, and etches the periphery 
section on the front face of a substrate. 

[0004] Two or more chuck pins 101 are set up by the top face of the spin base 100. When each 
of two or more chuck pins 101 grasps the periphery section of Substrate W, the substrate W is 
held in the horizontal position which separated predetermined spacing from the spin base 100. 
Substrate W is held, where it turned the front face to the top-face side and a rear face is turned 
to an underside side. 

[0005] The revolving shaft 110 is installed in the core underside side of the spin base 100. The 
inside of a revolving shaft 110 serves as hollow, and the processing liquid nozzle 112 is inserted 
in the hollow part. The revolution of a revolving shaft 1 10 is enabled by the revolution drive 
outside drawing. When a revolving shaft 1 10 rotates, the shaft with which the substrate W held at 
the spin base 100 and it met in the direction of a vertical in the level surface is rotated as a 
core. 

[0006] The processing liquid nozzle 1 12 is connected through the drug solution supply source 
and pure-water supply source, and bulb outside drawing. By opening the bulb, the regurgitation of 
a drug solution or pure water, such as fluoric acid, can be carried out to the underside of 
Substrate W from the processing liquid nozzle 112. On the other hand, the clearance between 
the wall of a revolving shaft 1 10 and the processing liquid nozzle 1 12 is connected with the inert 
gas supply source through the bulb. By opening the bulb, the nitrogen gas (N2) as inert gas can 
be supplied to the underside of Substrate W from a revolving shaft 1 10. 
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[0007] The ambient atmosphere cutoff plate 120 is formed above the spin base 100. The ambient 
atmosphere cutoff plate 120 is the member of the disc configuration countered and prepared in 
the spin base 100. The revolving shaft 121 is installed in the core top-face side of the ambient 
atmosphere cutoff plate 120. The inside of a revolving shaft 121 serves as hollow, and the 
processing liquid nozzle 122 is inserted in the hollow part. The revolution of a revolving shaft 121 
is enabled by the revolution drive outside drawing. When a revolving shaft 121 rotates, the 
ambient atmosphere cutoff plate 120 rotates at the moreover almost same rotational frequency 
as Substrate W, parallel, and the same axle. 

[0008] The processing liquid nozzle 122 is connected with the drug solution supply source and 
the pure-water supply source through the bulb. By opening the bulb, the regurgitation of a drug 
solution or pure water, such as fluoric acid, can be carried out to the top face of Substrate W 
from the processing liquid nozzle 122. On the other hand, the clearance between the wall of a 
revolving shaft 121 and the processing liquid nozzle 122 is connected with the inert gas supply 
source through the bulb. By opening the bulb, nitrogen gas can be supplied to the top face of 
Substrate W as inert gas from a revolving shaft 121. 

[0009] Moreover, the cup is arranged so that the perimeter of the substrate W held at the spin 
base 100 and it may be surrounded. The recovery port 130 for collecting the processing liquid 
which dispersed from the rotating substrate W is established in the cup. In addition, according to 
the class of processing liquid to collect, two or more recovery ports are established in the cup, 
and although the recovery port located in the perimeter of the spin base 100 by making it go up 
and down a cup is switched, in drawing 6 , only one recovery port 130 is illustrated after 
[ expedient ] illustrating. The processing liquid collected from the recovery port 130 is guided to 
effluent opening outside drawing, and is discharged. 

[0010] As procedure of the substrate W in this substrate processor, the unsettled substrate W is 
first handed to the spin base 100 by the carrier robot which omits a graphic display, and the 
substrate W concerned is held in a horizontal position by grasping the periphery section by the 
chuck pin 101. Next, a cup goes up and down so that the ambient atmosphere cutoff plate 120 
may approach the spin base 100 and the recovery port 130 may surround the perimeter of the 
spin base 100 and the ambient atmosphere cutoff plate 120 for the upper part of Substrate W 
with a wrap. 

[001 1] Then, the spin base 100 and the ambient atmosphere cutoff plate 120 rotate. When the 
spin base 100 rotates, naturally the substrate W held at it rotates. And in this condition, drug 
solutions, such as fluoric acid, are breathed out by the underside of Substrate W from the 
processing liquid nozzle 1 12. The breathed-out drug solution spreads at the whole rear face of 
Substrate W according to a centrifugal force, and the part turns even to the periphery section of 
a substrate W front face. Etching processing of the periphery section of a substrate W front face 
advances with this drug solution that turned. 

[0012] After etching processing of predetermined time is completed, pure water is breathed out 
from the processing liquid nozzle 112 and the processing liquid nozzle 122. The breathed-out 
pure water spreads all over the front flesh side of Substrate W according to the centrifugal force 
of a revolution of Substrate W, and washing processing (rinse processing) by pure water is 
performed. 

[0013] After rinse processing of predetermined time is completed, while stopping the processing 
liquid regurgitation from the processing liquid nozzle 1 12 and the processing liquid nozzle 122, 
rotating Substrate W is continued as it is, and the waterdrop adhering to Substrate W is shaken 
off according to a centrifugal force (spin-dry processing). And while nitrogen gas is sprayed on 
the underside of Substrate W from a revolving shaft 1 10 at this time, nitrogen gas is sprayed on 
the top face of Substrate W from a revolving shaft 121. By supplying nitrogen gas, the 
circumference of Substrate W became a hypoxia concentration ambient atmosphere, and 
generating of a watermark (the poor desiccation which water, oxygen, and the silicon of a 
substrate react and generate) is controlled by performing spin-dry processing of Substrate W 
under this hypoxia concentration ambient atmosphere. 

[0014] While shortening the drying time by making the circumference of Substrate W into 
nitrogen-gas-atmosphere mind efficiently, in the substrate processor of single wafer processing 
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which performs this bevel etching, the object which prevents that the pollutant which controlled 
generating of a watermark and rebounded from the cup etc. further at the time of spin-dry 
adheres to the front face of Substrate W is equipped with the ambient atmosphere cutoff plate 
120. 

[0015] In addition, the above will become almost said [ the same ] of the substrate processor of 
single wafer processing which performs table rear-face washing, although it was outline 
explanation about the substrate processor of single wafer processing which performs bevel 
etching. In the case of a table rear-face washing processor, while a drug solution is breathed out 
by the underside of Substrate W from the processing liquid nozzle 1 12 at the time of etching 
processing, a drug solution is breathed out by the top face of Substrate W from the processing 
liquid nozzle 122. That is, the drug solution which a drug solution will be breathed out and 
breathed out from the vertical both sides of Substrate W spreads all over the front flesh side of 
Substrate W according to a rotational centrifugal force, and the washing processing (etching 
processing) by the drug solution advances. About the point of the remainders other than etching 
processing, it is the same as the bevel etching system mentioned above in general. 
[0016] 

[Problem(s) to be Solved by the Invention] By the way, in the substrate processor of the above- 
mentioned single wafer processing, processing liquid will disperse according to a centrifugal force 
from the rotating substrate W. As the drawing 6 Nakaya mark AR 61 shows, the processing liquid 
which dispersed from Substrate W jumps out almost horizontally, is caught by the recovery port 
130, and is collected. 

[0017] However, as the drawing 6 Nakaya mark AR 62 shows, in order that the processing liquid 
breathed out from the processing liquid nozzle 112 may flow between Substrate W and the spin 
bases 100, the part will disperse from the spin base 100. Moreover, as the drawing 6 Nakaya 
mark AR 64 shows some processing liquid breathed out from the processing liquid nozzle 122 in 
the case of a table rear-face washing processor, after falling at the spin base 100 from 
Substrate W, it will disperse from the spin base 100. As for the periphery section of the spin 
base 100, crack prevention is benefited for R processing, beveling processing, etc., and since it 
will disperse the processing liquid which disperses from the spin base 100 being guided to the 
processing part concerned, it does not necessarily jump out horizontally. 
[0018] Moreover, in the substrate processor which performs especially bevel etching, since 
spacing of Substrate W and the ambient atmosphere cutoff plate 120 is narrow, the processing 
liquid which will disperse being guided to the ambient atmosphere cutoff plate 120, and disperses 
from such an ambient atmosphere cutoff plate 120 does not necessarily jump out horizontally of 
some processing liquid, either. 

[0019] That is, the processing liquid which dispersed from the spin base 100 or the ambient 
atmosphere cutoff plate 120 will jump out in the slanting upper part or a slanting lower part by 
whenever [ wide angle ], as the drawing 6 Nakaya mark AR 63 shows. Thus, if processing liquid 
disperses in whenever [ wide angle ] from the spin base 100 or the ambient atmosphere cutoff 
plate 120, the processing liquid which jumped out is rebounded from a cup, without being 
collected in the recovery port 130, and the rebounded processing liquid will enter from between 
the ambient atmosphere cutoff plate 120 and Substrates W, and will adhere to the front face of 
Substrate W. Thus, if the rebounded processing liquid adheres to the front face of Substrate W, 
the problem that it becomes a particle source of release will arise. Especially in the substrate 
processor which performs bevel etching, if the drug solution which rebounded adheres to the 
front face of Substrate W, the adhering part will be corroded and it will also become the cause of 
a poor device. 

[0020] Moreover, although drug solutions, such as fluoric acid, are collected among processing 
liquid and reused in many cases, if processing liquid disperses in whenever [ wide angle ] from 
the spin base 100 or the ambient atmosphere cutoff plate 120, the processing liquid which 
dispersed in the direction of slant as shown by the arrow head AR 63 is unrecoverable from the 
recovery port 130. Consequently, the recovery of the processing liquid from the recovery port 
130 will fall, and processing cost will increase. 

[0021] Although processing liquid is recoverable with high recovery if the recovery port 130 is 
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made broad and a cup is enlarged even if processing liquid disperses in whenever [ wide angle ] 
from the spin base 100 or the ambient atmosphere cutoff plate 120, this makes a substrate 
processor enlarged and the problem of an increment and cost lifting of a footprint (flat-surface 
area which equipment occupies) produces it. It is a big problem that a footprint increases in the 
clean room which this kind of especially substrate processor is usually installed in a clean room, 
and requires costs suitable for ambient atmosphere maintenance. 

[0022] This invention is made in view of the above-mentioned technical problem, and aims at 
offering the substrate processor which can collect efficiently the processing liquid which 
dispersed from the revolution pedestal and/or the ambient atmosphere cutoff plate, and can 
prevent the rebound phenomenon. 
[0023] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
invention of claim 1 In the substrate processor which supplies processing liquid and performs 
predetermined processing, rotating a substrate in the level surface The revolution pedestal which 
holds a substrate in an abbreviation horizontal position, and a 1st revolution means to rotate as 
a core the shaft which met the substrate held at said revolution pedestal in the substantial 
vertically direction, It is prepared so that the perimeter of the substrate held according to said 
revolution pedestal may be surrounded. A scattering prevention means which catches the 
processing liquid which disperses from the substrate which rotates with said revolution means to 
catch, to have the section and to lead said processing liquid which caught and was caught by the 
section to predetermined effluent opening, The ambient atmosphere cutoff plate which counters 
the top face of the substrate which has been arranged up and held according to said revolution 
pedestal rather than said revolution pedestal, A 2nd revolution means to rotate as a core the 
shaft which met said ambient atmosphere cutoff plate in the substantial verticality direction, A 
processing liquid supply means to supply processing liquid to the substrate held according to 
said revolution pedestal, The scattering direction of the processing liquid which disperses from 
said revolution pedestal and/or said ambient atmosphere cutoff plate among a preparation and 
the processing liquid supplied from said processing liquid supply means is established for said 
advice section which is caught and is turned to the section in the periphery section of said 
revolution pedestal and/or said ambient atmosphere cutoff plate. 

[0024] Moreover, invention of claim 2 equips said advice section with said tip section which 
catches and counters the section in the substrate processor concerning invention of claim 1. 
[0025] Moreover, invention of claim 3 has established the field flat-tapped with the top face of 
said revolution pedestal, and/or the underside of said ambient atmosphere cutoff plate in said 
advice section in the substrate processor concerning invention of claim 2. 

[0026] Moreover, in the substrate processor concerning invention of claim 1, invention of claim 4 
has established the field flat-tapped with the top face of said revolution pedestal, and/or the 
underside of said ambient atmosphere cutoff plate while it has width of face smaller than the 
thickness of said revolution pedestal and/or said ambient atmosphere cutoff plate in said advice 
section and equips it with said belt part which catches and counters the section. 
[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail, referring to a drawing. 

[0028] <1. 1st operation gestalt> drawing 1 is drawing of longitudinal section showing the 
configuration of the substrate processor concerning this invention. The spin base 10 which the 
substrate processor of the 1st operation gestalt is a substrate processor of single wafer 
processing which performs bevel etching to Substrate W, and mainly holds Substrate W, Two or 
more chuck pins 14 prepared on the spin base 10, and the electric motor 20 made to rotate the 
spin base 10, With the splash guard 50 who surrounds the perimeter of the ambient atmosphere 
cutoff plate 30 countered and formed in the spin base 10, and the substrate W held at the spin 
base 10 The substrate W held on the spin base 10 is equipped with the device which supplies 
processing liquid and inert gas, and the device in which the ambient atmosphere cutoff plate 30 
and a splash guard 50 are made to go up and down. 

[0029] The spin base 10 holds Substrate W in the abbreviation horizontal position on it. The spin 
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base 10 is a disc-like member which has opening in a core, and two or more chuck pins 14 by 
which each grasps the periphery section of the circular substrate W are set up by the top face. 
What is necessary is just to have formed the chuck pin 14 in order [ three or more ] to hold the 
circular substrate W certainly. In addition, drawing 1 shows only two chuck pins 14 after 
[ expedient ] illustrating. 

[0030] Each of the chuck pin 14 is equipped with substrate attaching part 14b which presses the 
periphery end face of the substrate W supported by substrate supporter 1 4a and substrate 
supporter 14a which support the periphery section of Substrate W from a lower part, and holds 
Substrate W. Each chuck pin 14 is constituted possible [ a switch ] between the press condition 
that substrate attaching part 14b presses the periphery end face of Substrate W, and the open 
condition that substrate attaching part 14b separates from the periphery end face of Substrate 
W. What is necessary is to be able to realize a switch with the press condition of two or more 
chuck pins 14, and an open condition according to various well-known devices, for example, just 
to use the link mechanism indicated by JP,3-9607,B. 

[0031] When passing Substrate W to the spin base 10, and when receiving Substrate W from the 
spin base 10, the chuck pin 14 is changed into an open condition. On the other hand, when 
performing many below-mentioned processings to Substrate W, the chuck pin 14 is made into a 
press condition. By considering as a press condition, two or more chuck pins 14 grasp the 
periphery section of Substrate W, and hold the substrate W in the horizontal position which 
separated predetermined spacing from the spin base 10. Substrate W is held, where it turned the 
front face to the top-face side and a rear face is turned to an underside side. When Substrate W 
is held by making the chuck pin 14 into a press condition, the upper bed section of substrate 
supporter 14a projects from the top face of Substrate W. This is for holding Substrate W 
certainly, as Substrate W does not fall out from the chuck pin 14 at the time of processing. 
[0032] The advice section 60 of a right triangle with a cross-section configuration in a circle is 
attached around the periphery section of the spin base 10. About the gestalt of this advice 
section 60, or the detail of a role, it mentions later further. 

[0033] The revolving shaft 11 is installed in the core underside side of the spin base 10. A 
revolving shaft 1 1 is a cylindrical member in the air, and the bottom processing liquid nozzle 1 5 is 
inserted in the hollow part of the inside. Near the soffit of a revolving shaft 1 1, interlocking 
connection of the electric motor 20 is carried out through the belt drive 21. That is, belt 21c is 
almost rolled between main driving pulley 21b connected with the revolving shaft of driven pulley 
21a fixed to the periphery of a revolving shaft 11, and an electric motor 20. If an electric motor 
20 drives, the driving force will be transmitted to a revolving shaft 1 1 through the belt drive 21, 
and will rotate as a core a revolving shaft 1 1 and the shaft J with which the substrate W held 
with the spin base 10 at it met in the direction of a vertical in the level surface. 
[0034] The bottom processing liquid nozzle 15 has penetrated the revolving shaft 11, and the 
point 15a is located directly under [ core ] the substrate W held at the spin base 10. Moreover, 
free passage connection of the end face section of the bottom processing liquid nozzle 15 is 
made at the processing liquid piping 16. The end face section of the processing liquid piping 16 
has branched to two forks, free passage connection of the drug solution supply source 17 is 
made at one branch-line 16a, and free passage connection of the pure-water supply source 18 is 
made at branch-line 16b of another side. Bulbs 12a and 12b are formed in branch lines 16a and 
16b, respectively. By switching closing motion of these bulbs 12a and 12b, from point 15a of the 
bottom processing liquid nozzle 15, a drug solution or pure water can be selectively switched 
near the core of the underside of the substrate W held at the spin base 10, and the regurgitation 
and supply of can be done. That is, by opening bulb 12a and closing bulb 12b, a drug solution can 
be supplied from the bottom processing liquid nozzle 15, and pure water can be supplied from 
the bottom processing liquid nozzle 15 by opening bulb 12b and closing bulb 12a. In addition, in 
the substrate processor of the 1 st operation gestalt, fluoric acid (HF), a hydrochloric acid (HCI), 
SC2 (mixed liquor of a hydrochloric acid, hydrogen peroxide solution, and water), etc. are used as 
a drug solution. 

[0035] Moreover, the clearance between the wall of the hollow part of a revolving shaft 1 1 and 
the wall of opening of the spin base 10, and the outer wall of the bottom processing liquid nozzle 
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15 serves as the gas supply way 19. Point 19a of this gas supply way 19 is turned to the 
underside core of the substrate W held at the spin base 10. And free passage connection of the 
end face section of the gas supply way 19 is made at gas piping 22. Free passage connection of 
the gas piping 22 is made at the inert gas supply source 23, and the bulb 13 is formed in the 
middle of the path of gas piping 22. By opening a bulb 13, inert gas can be supplied towards the 
core of the underside of the substrate W held at the spin base 10 from point 19a of the gas 
supply way 19. In addition, in the substrate processor of the 1st operation gestalt, nitrogen gas 
(N2) is used as inert gas. 

[0036] The above revolving shaft 1 1, the belt drive 21, and the electric motor 20 grade are held 
in the casing 25 of the shape of a cylinder established on the base member 24. 
[0037] It receives in the perimeter of the casing 25 on the base member 24, and the member 26 
is attached fixed. The cylinder-like diaphragms 27a, 27b, and 27c are set up by the receptacle 
member 26. The space between the outer wall of casing 25 and the wall of diaphragm 27a forms 
the 1st effluent tub 28, the space between the outer wall of diaphragm 27a and the wall of 
diaphragm 27b forms the 2nd effluent tub 29, and the space between the outer wall of diaphragm 
27b and the wall of diaphragm 27c forms the 3rd effluent tub 39. 

[0038] Exhaust port 28a by which free passage connection was made is prepared in abolition 
drain 28b at the pars basilaris ossis occipitalis of the 1st effluent tub 28. From exhaust port 28a 
of the 1 st effluent tub 28, used pure water and a used gas are discharged to abolition drain 28b. 
The pure water and the gas which were discharged by abolition drain 28b are discarded 
according to a predetermined procedure, respectively, after vapor liquid separation is carried out. 

[0039] Effluent opening 29a by which free passage connection was made is prepared in effluent 
drain 29b at the pars basilaris ossis occipitalis of the 2nd effluent tub 29. From effluent opening 
29a of the 2nd effluent tub 29, a used drug solution is discharged to effluent drain 29b. The drug 
solution discharged by effluent drain 29b is discharged to the effluent line outside drawing. 
[0040] Effluent opening 39a by which free passage connection was made is prepared in recovery 
drain 39b at the pars basilaris ossis occipitalis of the 3rd effluent tub 39. From effluent opening 
39a of the 3rd effluent tub 39, a used drug solution is discharged to recovery drain 39b. The drug 
solution discharged by recovery drain 39b is recovered by the recovery tank outside drawing, 
and circulation reuse of the drug solution is carried out by supplying the collected drug solution 
to the drug solution supply source 17 from a recovery tank. 

[0041] The splash guard 50 is formed above the receptacle member 26. A splash guard 50 is a 
tubed member, and he is stationed so that the perimeter of the substrate W held at the spin 
base 10 and it may be surrounded. The splash guard 50 is constituted by a lateral part 54 and 
the inside section 55. A lateral part 54 and the inside section 55 are connected by the 
connection member 56, and opening of a large number which form effluent advice passage is 
drilled by this connection member 56 along with the circumferencial direction. The clearance 
between the lateral parts 54 and the inside sections 55 which are connected by the connection 
member 56 forms the recovery port 57, and the path becomes so small that it goes upwards. 
Moreover, while the 1st receiver 51 of the shape of a typeface of cross-section" **" and the 
2nd receiver 52 of a cross-section radii configuration are formed in a splash guard's 50 inside 
section 55, the slots 53a and 53b in a circle are engraved. 

[0042] The splash guard 50 is connected with the guard elevator style 59 through the link 
member 58, and rise and fall of him are enabled by the guard elevator style 59. Well-known 
various devices, such as a device using a delivery screw device and an air cylinder using the ball 
screw as a guard elevator style 59, are employable. 

[0043] While the guard elevator style 59 is dropping the splash guard 50 even to the lower part 
location most and diaphragms 27a and 27b fit loosely into Slots 53a and 53b, respectively, the 
recovery port 57 is located in the perimeter of the substrate W held at the spin base 10 and it 
(condition of drawing 1 ). After having been the case where recovery reuse of the drug solution 
was carried out, passing opening of the connection member 56, flowing [ this condition's being in 
the condition at the time of etching processing, and / the drug solution which dispersed from the 
rotating substrate W having been caught by the recovery port 57, ] into the 3rd effluent tub 39 
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and being led to effluent opening 39a, it is discharged from effluent opening 39a to recovery 
drain 39b. In addition, about the scattering gestalt of the drug solution at this time, it mentions 
later further. 

[0044] Moreover, when the guard elevator style 59 raises a splash guard 50 a little from the 
condition of drawing 1 , the 1st receiver 51 will be located in the perimeter of the substrate W 
held at the spin base 10 and it. This condition is in the condition at the time of rinse processing, 
and after the pure water which dispersed from the rotating substrate W is caught by the 1st 
receiver 51, flows into the 1st effluent tub 28 along that dip and is led to exhaust port 28a, it is 
discharged from exhaust port 28a to abolition drain 28b. 

[0045] If the guard elevator style 59 raises a splash guard 50 further, while diaphragms 27a and 
27b will estrange from Slots 53a and 53b, respectively, the 2nd receiver 52 will be located in the 
perimeter of the substrate W held at the spin base 10 and it. This condition is in the condition at 
the time of etching processing, it is the case where a drug solution is discarded, and after the 
drug solution which dispersed from the rotating substrate W is caught by the 2nd receiver 52, 
flows into the 2nd effluent tub 29 along that curved surface and is led to effluent opening 29a, it 
is discharged from effluent opening 29a to effluent drain 29b. 

[0046] The ambient atmosphere cutoff plate 30 which counters the top face of the substrate W 
held by the spin base 10 above the spin base 10 is formed. The ambient atmosphere cutoff plate 
30 is a disc-like member which has a path smaller than the path of a splash guard's 50 up 
opening more greatly a little than the path of Substrate W. The ambient atmosphere cutoff plate 
30 has opening in a core. 

[0047] The revolving shaft 35 is installed in the core top-face side of the ambient atmosphere 
cutoff plate 30. A revolving shaft 35 is a cylindrical member in the air, and the upside processing 
liquid nozzle 36 is inserted in the hollow part of the inside. While the revolving shaft 35 is 
supported by the support arm 40 free [ a revolution ] through the bearing, interlocking 
connection of it is carried out through the belt drive 41 at the electric motor 42. That is, belt 
41c is almost rolled between main driving pulley 41b connected with the revolving shaft of driven 
pulley 41 a fixed to the periphery of a revolving shaft 35, and an electric motor 42. If an electric 
motor 42 drives, the driving force will be transmitted to a revolving shaft 35 through the belt 
drive 41, and will rotate as a core the shaft J with which the revolving shaft 35 and the ambient 
atmosphere cutoff plate 30 met in the direction of a vertical in the level surface. Therefore, the 
ambient atmosphere cutoff plate 30 will rotate on parallel and the same axle mostly with 
Substrate W. Moreover, the ambient atmosphere cutoff plate 30 rotates at the almost same 
rotational frequency as Substrate W. In addition, each of belt drives 41 and electric motor 42 
grades is held in the support arm 40. 

[0048] The upside processing liquid nozzle 36 has penetrated the revolving shaft 35, and the 
point 36a is located in right above [ of the substrate W held at the spin base 10 / core ]. 
Moreover, free passage connection of the end face section of the upside processing liquid nozzle 

36 is made at the processing liquid piping 37. The end face section of the processing liquid piping 

37 has branched, free passage connection of the drug solution supply source 17 is made at one 
branch-line 37a, and free passage connection of the pure-water supply source 18 is made at 
branch-line 37b of another side. Bulbs 38a and 38b are formed in branch lines 37a and 37b, 
respectively. By switching closing motion of these bulbs 38a and 38b, from point 36a of the 
upside processing liquid nozzle 36, a drug solution or pure water can be selectively switched 
near the core of the top face of the substrate W held at the chuck pin 14, and the regurgitation 
and supply of can be done. That is, by opening bulb 38a and closing bulb 38b, a drug solution can 
be supplied from the upside processing liquid nozzle 36, and pure water can be supplied from the 
upside processing liquid nozzle 36 by opening bulb 38b and closing bulb 38a. 

[0049] Moreover, the clearance between the wall of the hollow part of a revolving shaft 35 and 
the wall of opening of the core of the ambient atmosphere cutoff plate 30, and the outer wall of 
the upside processing liquid nozzle 36 serves as the gas supply way 45. Point 45a of this gas 
supply way 45 is turned to the top-face core of the substrate W held at the spin base 10. And 
free passage connection of the end face section of the gas supply way 45 is made at gas piping 
46. Free passage connection of the gas piping 46 is made at the inert gas supply source 23, and 
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the bulb 47 is formed in the middle of the path of gas piping 46. By opening a bulb 47, inert gas 
(here nitrogen gas) can be supplied towards the core of the top face of the substrate W held at 
the spin base 10 from point 45a of the gas supply way 45. 

[0050] Moreover, rise and fall of the support arm 40 are enabled by the arm elevator style 49. 
Well-known various devices, such as a device using a delivery screw device and an air cylinder 
using the ball screw as an arm elevator style 49, are employable. The arm elevator style 49 
makes it go up and down the revolving shaft 35 and the ambient atmosphere cutoff plate 30 
which were connected with it by making it go up and down the support arm 40. The arm elevator 
style 49 makes it more specifically go up and down the ambient atmosphere cutoff plate 30 
between the location close to the top face of the substrate W held at the spin base 10, and the 
location greatly estranged up from the top face of Substrate W. When the ambient atmosphere 
cutoff plate 30 approaches the top face of the substrate W held at the spin base 10, the whole 
surface surface of the substrate W will be covered. 

[0051] in addition, the 1st operation gestalt — setting — the spin base 10 — a revolution 
pedestal — an electric motor 20 — the 1st revolution means — recovery port 57 grade — 
catching — the section — an electric motor 42 is equivalent to the 2nd revolution means, and 
the drug solution supply source 17 and Bulbs 12a and 38a are equivalent to a scattering 
prevention means for a splash guard 50 at a processing liquid supply means, respectively. 
[0052] Next, the procedure of the substrate W in the substrate processor of the 1 st operation 
gestalt which has the above configurations is explained. After the fundamental procedure in the 
single-wafer-processing substrate processor which performs bevel etching of the 1st operation 
gestalt performs etching processing by the drug solution to Substrate W, it performs rinse 
processing which flushes a drug solution with pure water, and it performs spin-dry processing 
which shakes off waterdrop by rotating Substrate W after that further at high speed. 
[0053] First, while making the spin base 10 project from a splash guard 50 by dropping a splash 
guard 50 a little, the ambient atmosphere cutoff plate 30 is raised greatly, and it is made to 
estrange substantially from the spin base 10. The unsettled substrate W is handed to the spin 
base 10 by the carrier robot which omits a graphic display in this condition. And the substrate W 
concerned is held in a horizontal position by grasping the periphery section of the substrate W 
with which the chuck pin 14 was passed. 

[0054] Next, while locating the recovery port 57 in the perimeter of the substrate W which the 
splash guard 50 was raised and was held at the spin base 10 and it, the ambient atmosphere 
cutoff plate 30 is dropped and Substrate W is made to approach. However, the ambient 
atmosphere cutoff plate 30 is made non-contact at Substrate W. And the substrate W held with 
the spin base 10 at it is rotated. Moreover, the ambient atmosphere cutoff plate 30 is also 
rotated. In this condition, the regurgitation of the drug solution is carried out only to the 
underside of Substrate W from the bottom processing liquid nozzle 15. The drug solution 
breathed out from the bottom processing liquid nozzle 15 spreads at the whole rear face of 
Substrate W according to a centrifugal force, and the part turns even to the periphery section of 
a substrate W front face. Etching processing (bevel etching) of the periphery section of a 
substrate W front face advances with this drug solution that turned. In addition, little nitrogen 
gas is breathed out from the gas supply way 1 9 and the gas supply way 45, and you may make it 
prevent the back run of the drug solution to the gas supply ways 19 and 45 at the time of 
etching processing. 

[0055] The drug solution which dispersed from the substrate W which rotates at the time of 
etching processing is caught by a splash guard's 50 recovery port 57, passes opening of the 
connection member 56, and flows into the 3rd effluent tub 39. The drug solution which flowed 
into the 3rd effluent tub 39 is discharged to recovery drain 39b, and are collected from effluent 
opening 39a. 

[0056] In order that the drug solution breathed out from the bottom processing liquid nozzle 15 
at this time may flow between Substrate W and the spin bases 10, that part will disperse from 
the rotating spin base 10. Drawing 2 is drawing for explaining signs that the configuration and 
drug solution of the spin base 10 disperse. 

[0057] The advice section 60 of a right triangle with a cross-section configuration in a circle is 
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attached around the periphery section of the spin base 10. The field 62 formed by one of two 
sides whose right angles of the right angled triangle which is the cross-section configuration of 
the advice section 60 are pinched is made flat-tapped with top-face 10a of the spin base 10. 
Moreover, the tip section 61 of the acute configuration formed of one of the acute angles of the 
right triangle which is the cross-section configuration of the advice section 60 has countered 
the recovery port 57. 

[0058] Since it is flat-tapped, as the field 62 of the advice section 60 and top-face 10a of the 
spin base 10 show by the drawing 2 Nakaya mark AR 23, the drug solution breathed out from the 
bottom processing liquid nozzle 15 flows between Substrate W and the spin bases 10, and the 
part flows smoothly along the field 62 of the advice section 60 from top-face 10a of the spin 
base 10. And the drug solution which flowed the field 62 top of the advice section 60 disperses 
toward the recovery port 57 from the tip section 61, as the drawing 2 Nakaya mark AR 22 shows, 
namely, — while the scattering direction of a drug solution is stabilized by the advice section 60 
and making it serve as the direction of a path of the spin base 10 (horizontal direction) according 
to a field 62 — the tip section 61 — the liquid of a drug solution — he is trying for the drug 
solution which disperses from the spin base 10 to go in the recovery port 57 to accuracy by 
preventing whom 

[0059] In addition, the drug solution which disperses from Substrate W among the drug solutions 
breathed out from the bottom processing liquid nozzle 15 disperses toward the recovery port 57, 
as the drawing 2 Nakaya mark AR 21 shows. Moreover, when there is no need of collecting drug 
solutions, the 2nd receiver 52 is located in the perimeter of the substrate W which the splash 
guard 50 was raised and was held at the spin base 10 and it. Even if it is this case, the drug 
solution which disperses from the spin base 10 will go to the 2nd receiver 52 by the advice 
section 60 at accuracy. And the drug solution which the drug solution caught by the 2nd receiver 
52 flowed into the 2nd effluent tub 29, and flowed into the 2nd effluent tub 29 is discharged from 
effluent opening 29a to effluent drain 29b. 

[0060] After etching processing of predetermined time is completed, while stopping the drug 
solution regurgitation from the bottom processing liquid nozzle 15, the 1st receiver 51 is located 
in the perimeter of the substrate W which was made to go up and down a splash guard 50, and 
was held at the spin base 10 and it. In addition, the ambient atmosphere cutoff plate 30 
maintains the condition of having approached Substrate W. The regurgitation of the pure water is 
carried out to vertical both sides of Substrate W from the upside processing liquid nozzle 36 and 
the bottom processing liquid nozzle 15, rotating Substrate W in this condition. The breathed-out 
pure water spreads all over the front flesh side of Substrate W according to a rotational 
centrifugal force, and the washing processing (rinse processing) which flushes a drug solution 
with pure water advances. In addition, little nitrogen gas is breathed out from the gas supply way 
1 9 and the gas supply way 45, and you may make it prevent the back run of the pure water to 
the gas supply ways 19 and 45 at the time of rinse processing. 

[0061] The pure water which dispersed from the substrate W which rotates at the time of rinse 
processing is caught by a splash guard's 50 1st receiver 51, and flows into the 1st effluent tub 
28 along the dip. The pure water which flowed into the 1st effluent tub 28 is discharged from 
exhaust port 28a to abolition drain 28b. 

[0062] Although some pure water supplied also at this time will disperse from the rotating spin 
base 10, that dispersing pure water will go to the 1st receiver 51 by the advice section 60 at 
accuracy. 

[0063] After rinse processing of predetermined time is completed, while stopping the pure-water 
regurgitation from the upside processing liquid nozzle 36 and the bottom processing liquid nozzle 
15, a splash guard 50 is dropped a little and the spin base 10 is made to project slightly from a 
splash guard 50. In addition, the ambient atmosphere cutoff plate 30 maintains the condition of 
having approached Substrate W. In this condition, rotating Substrate W, nitrogen gas is breathed 
out from the gas supply way 19 and the gas supply way 45, and vertical both sides of Substrate 
W are sprayed. The breathed-out nitrogen gas flows between the spin base 1 0 and Substrates W 
and between the ambient atmosphere cutoff plate 30 and Substrates W, and makes the 
circumference of Substrate W a hypoxia concentration ambient atmosphere. Swing end 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/11/29 



JP,2002-282764,A [DETAILED DESCRIPTION] 



10/14 <<— V 



desiccation processing (spin-dry processing) advances by shaking off the waterdrop which has 
adhered to Substrate W under the hypoxia concentration ambient atmosphere where nitrogen 
gas was supplied according to a rotational centrifugal force. 

[0064] Termination of spin-dry processing of predetermined time suspends a revolution of the 
substrate W held at the spin base 10 and it. Moreover, while also suspending a revolution of the 
ambient atmosphere cutoff plate 30, the ambient atmosphere cutoff plate 30 is raised and it is 
made to estrange from the spin base 10. When the carrier robot which omits a graphic display 
picks out the substrate [ finishing / processing ] W from the spin base 10 and takes it out in this 
condition, a series of table rear-face washing processings are completed. 

[0065] As mentioned above, when a cross-section configuration attaches the advice section 60 
of a right angled triangle in a circle around the periphery section of the spin base 10, he is trying 
for the processing liquid which disperses from the rotating spin base 10 to go to recovery port 
57 grade in the substrate processor of the 1st operation gestalt at accuracy. The force of 
dispersing processing liquid from the rotating spin base 10 is a centrifugal force, and the main 
factor which determines the scattering direction of processing liquid is a direction where a 
centrifugal force acts. That is, the processing liquid which disperses from the spin base 10 will go 
in the direction of a path of the spin base 10 fundamentally. 

[0066] However, surface tension will also act on the processing liquid in contact with the spin 
base 10 besides a centrifugal force, and processing liquid tends to flow in accordance with the 
configuration of the spin base 10. For this reason, the effect by the configuration of the spin 
base 10 will also receive the scattering direction of processing liquid, and when R processing etc. 
was performed to the spin base 10 like conventional equipment, processing liquid was to disperse 
in whenever [ wide angle ]. 

[0067] So, in the substrate processor of the 1st operation gestalt of this invention, when a 
cross-section configuration attaches the advice section 60 of a right angled triangle in a circle 
around the periphery section of the spin base 10, while making it the field 62 of the advice 
section 60 and top-face 10a of the spin base 10 become flat-tapped, the tip section 61 of the 
acute configuration which counters recovery port 57 grade is formed in the advice section 60. 
while processing liquid flows smoothly along the field 62 of the advice section 60 by this from 
top-face 10a of the spin base 10 — the tip section 61 — liquid — he is trying for processing 
liquid to disperse in recovery port 57 grade from the spin base 10 at accuracy, without who 
arising If it puts in another way, the advice section 60 gave a size effect which does not check 
the fundamental scattering direction (the direction of a path of the spin base 10) which acts on 
processing liquid according to the centrifugal force of a revolution of the spin base 10 to the spin 
base 1 0, and has turned to the recovery port 57 grade the scattering direction of the processing 
liquid which disperses from the spin base 10. 

[0068] Therefore, since most processing liquid which dispersed from the spin base 1 0 will be 
caught by recovery port 57 grade, without spreading, it can collect the processing liquid which 
dispersed efficiently and can prevent the rebound phenomenon. Consequently, a possibility that 
the problem of particle generating resulting from the rebounded processing liquid adhering to the 
front face of Substrate W or a poor device may arise disappears. 

[0069] Moreover, when collecting the used drug solutions, most drug solutions which dispersed 
from the substrate W held at the spin base 10 and it are caught by the recovery port 57, and 
since it is collected, drug solutions will be collected with high recovery. 

[0070] Furthermore, since a splash guard's 50 magnitude can collect processing liquid efficiently 
and can prevent the rebound phenomenon even if it is comparable as the former, it can control 
buildup of the footprint of a substrate processor. 

[0071] The <2. 2nd operation gestalt>, next the 2nd operation gestalt of this invention are 
explained. The substrate processor of the 2nd operation gestalt is also a substrate processor of 
single wafer processing which performs bevel etching to Substrate W, and is completely the 
same as the 1 st operation gestalt except the gestalt of the advice section 60. Moreover, it is 
completely the same as the 1st operation gestalt also about the procedure of Substrate W. 
[0072] Drawing 3 is drawing for explaining signs that the configuration and drug solution of the 
spin base 10 of the 2nd operation gestalt disperse. The advice section 60 of a right triangle with 
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a cross-section configuration in a circle is attached around the periphery section of the spin 
base 10. The tip section 61 of the acute configuration formed of one of the acute angles of the 
right triangle which is the cross-section configuration of the advice section 60 has countered 
the recovery port 57. However, unlike the 1 st operation gestalt, it does not have the field where 
the advice section 60 becomes flat-tapped with top-face 10a of the spin base 10 greatly 
somewhat. 

[0073] The drug solution breathed out from the bottom processing liquid nozzle 15 flows 
between Substrate W and the spin bases 10, and the part flows from top-face 10a of the spin 
base 10 to the field 62 of the advice section 60. And the drug solution which flowed the field 62 
top of the advice section 60 disperses toward the recovery port 57 from the tip section 61, as 
the drawing 3 Nakaya mark AR 31 shows, namely, the advice section 60 — the tip section 61 — 
the liquid of a drug solution — he is trying for the drug solution which disperses from the spin 
base 10 to go in the recovery port 57 to accuracy by preventing whom 

[0074] Even if such, most processing liquid which dispersed from the spin base 10 goes to the 
recovery port 57, without spreading. Moreover, rather than the 1st operation gestalt, somewhat, 
since it is large, the advice section 60 disperses, without the processing liquid which dispersed 
from Substrate W and fell on the field 62 of the advice section 60 with gravity also almost 
spreading toward the recovery port 57 from the tip section 61. Since the field 62 of the advice 
section 60 where processing liquid flows receives horizontally and inclines with the 2nd operation 
gestalt, as for the direction of the 1 st operation gestalt, some is [ the stability of the scattering 
direction ] but good. 

[0075] Since most processing liquid which dispersed from the spin base 10 also in the 2nd 
operation gestalt goes to recovery port 57 grade, without spreading, it can collect the processing 
liquid which dispersed efficiently like the 1st operation gestalt, and can prevent the rebound 
phenomenon. Consequently, a possibility that the problem of particle generating resulting from 
the rebounded processing liquid adhering to the front face of Substrate W or a poor device may 
arise disappears. 

[0076] Moreover, when collecting the used drug solutions, most drug solutions which dispersed 
from the substrate W held at the spin base 10 and it are caught by the recovery port 57, and 
since it is collected, drug solutions will be collected with high recovery. 

[0077] Furthermore, since a splash guard's 50 magnitude can collect processing liquid efficiently 
and can prevent the rebound phenomenon even if it is comparable as the former, it can control 
buildup of the footprint of a substrate processor. 

[0078] The <3. 3rd operation gestalt>, next the 3rd operation gestalt of this invention are 
explained. The substrate processor of the 3rd operation gestalt is a substrate processor of 
single wafer processing which performs table rear-face washing processing to Substrate W. 
Drawing 4 is drawing for explaining to the spin base 10 of the 3rd operation gestalt, and the 
configuration list of the ambient atmosphere cutoff plate 30 signs that a drug solution disperses. 
[0079] In the substrate processor of the 3rd operation gestalt, the advice section 60 of an 
isosceles triangle with a cross-section configuration in a circle is attached around the periphery 
section of the spin base 10. The tip section 61 of the acute configuration formed of the vertical 
angle of the isosceles triangle which is the cross-section configuration of the advice section 60 
has countered the recovery port 57. However, unlike the 1st operation gestalt, it does not have 
the field where the advice section 60 becomes flat-tapped with top-face 10a of the spin base 
10. 

[0080] Moreover, the advice section 70 of an isosceles triangle with a cross-section 
configuration in a circle is attached also around the periphery section of the ambient atmosphere 
cutoff plate 30. The tip section 71 of the acute configuration formed of the vertical angle of the 
isosceles triangle which is the cross-section configuration of the advice section 70 has 
countered the recovery port 57. In addition, in the substrate processor which performs table 
rear-face washing processing of the 3rd operation gestalt, the magnitude of the chuck pin 14 is 
somewhat larger than a bevel etching system. About a residual point, the substrate processor of 
the 3rd operation gestalt is the same as the 1st operation gestalt in general. 

[0081] Like the 1st operation gestalt, after performing etching processing by the drug solution to 
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Substrate W, the fundamental procedure in the substrate processor of the 3rd operation gestalt 
also performs rinse processing which flushes a drug solution with pure water, and performs spin- 
dry processing which shakes off waterdrop by rotating Substrate W after that further at high 
speed. However, unlike the 1st operation gestalt, with the substrate processor of single wafer 
processing which performs table rear-face washing processing of the 3rd operation gestalt, the 
regurgitation of the drug solution is carried out to vertical both sides of Substrate W from the 
upside processing liquid nozzle 36 and the bottom processing liquid nozzle 15. The breathed-out 
drug solution spreads all over the front flesh side of Substrate W according to a rotational 
centrifugal force, and the washing processing (etching processing) by the drug solution advances. 
About points other than this, it is the same as the procedure of the substrate W in the 1st 
operation gestalt, and the explanation is omitted. 

[0082] In the substrate processor of the 3rd operation gestalt, the drug solution breathed out 
from the bottom processing liquid nozzle 15 flows between Substrate W and the spin bases 10, 
and the part flows from top-face 10a of the spin base 10 to the field 62 of the advice section 60. 
And the drug solution which flowed the field 62 top of the advice section 60 disperses toward 
the recovery port 57 from the tip section 61, as the drawing 4 Nakaya mark AR 41 shows, 
namely, the advice section 60 — the tip section 61 — the liquid of a drug solution — he is trying 
for the drug solution which disperses from the spin base 10 to go in the recovery port 57 to 
accuracy by preventing whom 

[0083] On the other hand, the drug solution breathed out from the upside processing liquid 
nozzle 36 flows between Substrate W and the ambient atmosphere cutoff plates 30, and the part 
is led to the field 72 of the advice section 70 from underside 30a of the ambient atmosphere 
cutoff plate 30. And the drug solution which flowed along the field 72 of the advice section 70 
disperses toward the recovery port 57 from the tip section 71, as the drawing 4 Nakaya mark AR 
42 shows, namely, the advice section 70 — the tip section 71 — the liquid of a drug solution — 
he is trying for the drug solution which disperses from the ambient atmosphere cutoff plate 30 to 
go in the recovery port 57 to accuracy by preventing whom 

[0084] If it does in this way, since it will go to recovery port 57 grade, without the processing 
liquid which dispersed from the spin base 10 and the ambient atmosphere cutoff plate 30 almost 
spreading in the 3rd operation gestalt, the processing liquid which dispersed can be efficiently 
collected like the 1st operation gestalt, and the rebound phenomenon can be prevented. 
Consequently, a possibility that the problem of particle generating resulting from the rebounded 
processing liquid adhering to the front face of Substrate W or a poor device may arise 
disappears. 

[0085] Moreover, when collecting the used drug solutions, most drug solutions which dispersed 
from the substrate W held at the ambient atmosphere cutoff plate 30, the spin base 10, and it 
are caught by the recovery port 57, and since it is collected, drug solutions will be collected with 
high recovery. 

[0086] Furthermore, since a splash guard's 50 magnitude can collect processing liquid efficiently 
and can prevent the rebound phenomenon even if it is comparable as the former, it can control 
buildup of the footprint of a substrate processor. 

[0087] The <4. 4th operation gestalt>, next the 4th operation gestalt of this invention are 
explained. Drawing 5 is drawing for explaining to the spin base 10 of the 4th operation gestalt, 
and the configuration list of the ambient atmosphere cutoff plate 30 signs that a drug solution 
disperses. The substrate processor of the 4th operation gestalt is also a substrate processor of 
single wafer processing which performs bevel etching to Substrate W, and is completely the 
same as the 1st operation gestalt except the point of having formed the advice section 70 in the 
gestalt and the ambient atmosphere cutoff plate 30 of the advice section 60. Moreover, it is 
completely the same as the 1st operation gestalt also about the procedure of Substrate W. 
[0088] In the substrate processor of the 4th operation gestalt, the trapezoid advice section 60 
with a cross-section configuration in a circle is attached around the periphery section of the 
spin base 10. The field 62 formed of one trapezoid side which is the cross-section configuration 
of the advice section 60 is made flat-tapped with top-face 10a of the spin base 10. Moreover, it 
was formed of other one trapezoid side which is the cross-section configuration of the advice 
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section 60, and the belt part 63 which has width of face smaller than the thickness of the spin 
base 1 0 has countered the recovery port 57. 

[0089] On the other hand, the trapezoid advice section 70 with a cross-section configuration in 
a circle is attached also around the periphery section of the ambient atmosphere cutoff plate 30. 
The field 72 formed of one trapezoid side which is the cross-section configuration of the advice 
section 70 is made flat-tapped with underside 30a of the ambient atmosphere cutoff plate 30. 
Moreover, it was formed of other one trapezoid side which is the cross-section configuration of 
the advice section 70, and the belt part 73 which has width of face smaller than the thickness of 
the ambient atmosphere cutoff plate 30 has countered the recovery port 57. 
[0090] In the substrate processor of the 4th operation gestalt, since it is flat-tapped, the drug 
solution breathed out from the bottom processing liquid nozzle 15 flows between Substrate W 
and the spin bases 10, and, as for the part, the field 62 of the advice section 60 and top-face 
10a of the spin base 10 flow smoothly along the field 62 of the advice section 60 from top-face 
10a of the spin base 10. And the drug solution which flowed the field 62 top of the advice 
section 60 disperses toward the recovery port 57 from a belt part 63, as the drawing 5 Nakaya 
mark AR 51 shows, namely, — while the scattering direction of a drug solution is stabilized by 
the advice section 60 and making it serve as the direction of a path of the spin base 10 
according to a field 62 — the belt part 63 with width of face smaller than the thickness of the 
spin base 10 — the liquid of a drug solution — he is trying for the drug solution which disperses 
from the spin base 10 to go in the recovery port 57 to accuracy by reducing whom 
[0091] Moreover, in the substrate processor which performs bevel etching, some drug solutions 
breathed out from the bottom processing liquid nozzle 15 turn to the front face of Substrate W, 
and the ambient atmosphere cutoff plate 30 is contacted. Since it is flat-tapped, as for such a 
drug solution, the field 72 of the advice section 70 and underside 30a of the ambient atmosphere 
cutoff plate 30 are smoothly drawn along the field 72 of the advice section 70 from underside 
30a of the ambient atmosphere cutoff plate 30. And the drug solution led along the field 72 of 
the advice section 70 disperses toward the recovery port 57 from a belt part 73, as the drawing 
5 Nakaya mark AR 52 shows, namely, — while the scattering direction of a drug solution is 
stabilized by the advice section 70 and making it serve as the direction of a path of the ambient 
atmosphere cutoff plate 30 according to a field 72 — the belt part 73 with width of face smaller 
than the thickness of the ambient atmosphere cutoff plate 30 — the liquid of a drug solution — 
he is trying for the drug solution which disperses from the ambient atmosphere cutoff plate 30 to 
go in the recovery port 57 to accuracy by reducing whom 

[0092] If it does in this way, since it will go to recovery port 57 grade, without the processing 
liquid which dispersed from the spin base 10 and the ambient atmosphere cutoff plate 30 almost 
spreading in the 4th operation gestalt, the processing liquid which dispersed can be efficiently 
collected like the 1st operation gestalt, and the rebound phenomenon can be prevented. 
Consequently, a possibility that the problem of particle generating resulting from the rebounded 
processing liquid adhering to the front face of Substrate W or a poor device may arise 
disappears. 

[0093] Moreover, when collecting the used drug solutions, most drug solutions which dispersed 
from the substrate W held at the ambient atmosphere cutoff plate 30, the spin base 10, and it 
are caught by the recovery port 57, and since it is collected, drug solutions will be collected with 
high recovery. 

[0094] Furthermore, since a splash guard's 50 magnitude can collect processing liquid efficiently 
and can prevent the rebound phenomenon even if it is comparable as the former, it can control 
buildup of the footprint of a substrate processor. 

[0095] Although the gestalt of operation of this invention was explained beyond <5. 
modification^ this invention is not limited to the above-mentioned example. For example, the 
gestalt of the advice sections 60 and 70 should just be a gestalt which it is not limited to what 
was shown in each above-mentioned operation gestalt, but recovery port 57 grade responds to 
the scattering direction of the processing liquid which disperses from the spin base 10 or the 
ambient atmosphere cutoff plate 30 at least, and is made to go to the section. Specifically, the 
advice sections 60 and 70 should just be equipped with the belt part which it has width of face 
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smaller than the thickness of the tip section of the acute configuration which recovery port 57 
grade catches and counters the section, the spin base 10, or the ambient atmosphere cutoff 
plate 30, and recovery port 57 grade catches, and counters the section, thus — if it carries out 
— the liquid of processing liquid — recovery port 57 grade can catch the dispersing processing 
liquid to accuracy, and it can be made to go to the section by prevented or reducing whom 
[0096] And it is more desirable if it has a field where the advice sections 60 and 70 become flat- 
tapped with top-face 10a of the spin base 10, or underside 30a of the ambient atmosphere 
cutoff plate 30. The scattering direction of processing liquid can be stabilized, recovery port 57 
grade can catch the dispersing processing liquid to accuracy more, and it can be made to go to 
the section according to such a field that becomes flat-tapped. 

[0097] You may make it attach the advice section 60 as followed, for example, shown in the 1st 
operation gestalt around the periphery section of the ambient atmosphere cutoff plate 30. 
However, the field 62 of the advice section 60 is made to become flat-tapped with underside 30a 
of the ambient atmosphere cutoff plate 30 in this case. 

[0098] Moreover, in the 3rd operation gestalt, the include angle of the cross-section 
configuration of the tip sections 61 and 71 may be 90 degrees or more, but the direction which 
used the include angle of the cross-section configuration of the tip sections 61 and 71 as the 
acute angle — liquid — whom — the prevention effectiveness improves, recovery port 57 grade 
can catch the dispersing processing liquid to accuracy more, and it can be made to go to the 
section 

[0099] Moreover, what is necessary is just to make it attach the advice section 60 (70) around 
one periphery section of the spin base 10 or the ambient atmosphere cutoff plate 30 at least. 
[0100] 

[Effect of the Invention] As mentioned above, as explained, according to invention of claim 1 In 
order to prepare the advice section which a scattering prevention means responds to the 
scattering direction of the processing liquid which disperses from a revolution pedestal and/or an 
ambient atmosphere cutoff plate among the processing liquid supplied from the processing liquid 
supply means, and is turned to the section in the periphery section of a revolution pedestal 
and/or an ambient atmosphere cutoff plate, The processing liquid which dispersed from the 
revolution pedestal and/or the ambient atmosphere cutoff plate can be caught to accuracy, it 
can be made to be able to go to the section, such processing liquid that dispersed can be 
collected efficiently, and the rebound phenomenon can be prevented. 

[0101] Moreover, since it has the tip section which the advice section catches and counters the 
section according to invention of claim 2, the processing liquid which dispersed from the 
revolution pedestal and/or the ambient atmosphere cutoff plate can be caught more to 
accuracy, it can be made to be able to go to the section, and the effectiveness by invention of 
claim 1 can be acquired certainly. 

[0102] Moreover, according to invention of claim 3, since the advice section has a field flat- 
tapped with the top face of a revolution pedestal, and/or the underside of an ambient 
atmosphere cutoff plate, the processing liquid which dispersed from the revolution pedestal 
and/or the ambient atmosphere cutoff plate can be caught more to accuracy, it can be made to 
be able to go to the section, and the effectiveness by invention of claim 1 can be acquired 
certainly. 

[0103] Moreover, since it has a field flat-tapped with the top face of a revolution pedestal, 
and/or the underside of an ambient atmosphere cutoff plate while having the belt part which the 
advice section has and catches width of face smaller than the thickness of a revolution pedestal 
and/or an ambient atmosphere cutoff plate, and counters the section according to invention of 
claim 4, the processing liquid which dispersed from the revolution pedestal and/or the ambient 
atmosphere cutoff plate can catch to accuracy more, can make it able to go to the section, and 
the effectiveness by invention of claim 1 can acquire certainly. 
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- k 5 o ^fK»ia±¥S^ N aft*— * 4 2^i2 igte 

ggflftlt&jlK 1 7 io J;r>V</K/ 12a, 3 8 a ifi 

[0 0 5 2] Rfc, £1±WJ: 5 l*t 

*S*SfeSSe is 5 S* W ft#H13MIHt , SftWic 

4EW*:ilSiS"eiHltiS*5 - 1 1- «t oT*«4rS 9 
[0 0 5 3] if, sx *s=Ljf— K5 0 $:gfTl 

o&±% < Ji#£^T*t: 0 l O^b^tM^SIFfl 30 

[0 0 5 4] ^^7^>a*-K5 0£_hH-£-£ 

T^e°>-<— ^ l o jsiV'ttbfcfiMtSixfcStEw^ja 
fflfcHIiR*- h 5 7 £{5:fi£^£ ttfct, #HM» 
S3 OSrT***T*EWKiE85S*5o fib, 

!4*lRW*B^S8:lBfc*-e|Hl5iitf 0 ;:<E>|El!9i&A/£ 
*#*«T!£aLTftft#»Kl 9, 4 5^1MS 50 
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[0 0 5 5] ^y^s?K$g&\C^ 0fet5£ffiW^b 

7fciorS»tifc»btt, *jggB«5 6<E>lSn£iiigL 
Tfg 3 tHKMF 3 9 KWixiitf. US 3 SBKff 3 9 \mft& 

/vtdmmx shrp 3 9 aa^bniJRKw>3 9b^^ 

[0056] rot^i^ TflH^aajRy X/n 5 36»bet 
msnfc*jRit> xsw^^t: 0 ^-^ i o t<Dm&M 

Bet-art fcftSo H2it ^tv^io^tw 
«ttJ«iii«^**t5«^*»wt5fcft^ia-e*>5o 

[0 0 5 7] * 1 OCDji^lCH, (Ufffi^tt 

* 1 0cO_bffil 0 a tffi— t StlTV^So UTO 

[0 0 5 8] Jgl*!gE6 0<Dffi6 2 t^tfy^— ^ 1 0(7) 
±ffil 0 a ij4*E— "CfcSfc** [!2^^:glAR2 3 id 

«{4£ffiWi*t° 1 0 t^l^ti, ^O-gp 

fi^t: 0 ^^— ^ i 0C9_bffil 0 a^?>Hrtlf|5 6 0<Dffi6 
2fcfioTn»fcSHx5 a -t LT, JgftgR6 0tf)pg6 2 
±Sr^tlfc^tt, H2^EPAR 2 2fcT*tJ; 5 
fc % ^ffig|5 6 13&^6>Ih|IR#— h 5 7(CfpI^oTfR»Ct 
6 0 tftfc*>x *rtSl5 6 0H, ffi6 2fc<toTHUK©JR 

bJK»1-Sj|JBt3iS]Ej|K|liR3iK- h 5 7 CIrJjS*5 <t 5 
[0 0 5 9] ^*5, TIIM$yX>l S^bPtWStt 
R 2 1 KlT^t £ 5 tC, HllRjjf— b57 l^^otlt 

t5o Sfc, JI«SrllWXt-SiK«©4v^i:#tt, 
yi^a^f— K5 0 Zt^Z^XX^^^—X 1 OjSiO 5 
**Lfc(ftl**nfc*4EW^HfcK2Sihffi5 2 4rffig 

*t"5lKStt, 3BrtJB6 0lcJ:oT]E?Hc:*2Sit*B5 

SN*K^^2 9 b^ir#a$ttS 0 
[0 0 6 0] Sfje^plB^aiyfv^teaiSIITUfcft, 
Tft'J^SIffi / X/v I5^b © jfiJKRt ffl Sr#± 1 5 fc t 
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5 i%&W£^Z>o 4*^ #ffi*SX0r*3 Ofi, K«w 
#9, 3ltoK:ioT3K«ft*v^«i-«6MHfta (y>-*^ 

a) jwamh-s. 4fc\ v >x&wmcte^xhmm 
[oo6i] y^*&ai*t> EiK-^astEw^bJiWfe 

Ud^^^^^Ks 0(O^ig:±g(5 5 l ^ 
icflEftiitfo «l#iSW2 8 {c«ttii^£*B*f^ SNHi 

P 2 8 aj&>fcgS^KWf 8 b^iSMtiSftSo 
[0 0 6 2] r <E> £ # K , *Jf&$tl^3ffi7K<0-«fBttlHl 

5 i tciSi^5 r. fc fcftSo 

[0 0 6 3] ffi&$m<D}) y^Ml^jtfct, ±{|lj 
*?taiSrflf±t"5fci:t^ ^^7 y^a^ K 5 0 S: 

sax, s4Ew©ffliasr<B:saiaia#ffl«t"rso 

L T V ^ *M ^ EHEOjtit* i o TJM 9 SJ fe *i 5 r. t 

[0 0 6 4] gJrfef*Mtf>*t p >' Ky^ffiaasftT-fS 

[HlteS:fflb+^ 0 »Hft««3 O(D0tetffih 

t5i H^ »H«»1S3 0£±#£^T*t°>-< 

SKKSnsRy h^a^coS^wSr^b 0 ^-^ 1 0^ 

bis 9 m LT*ffi^r§ n t tc± 9 -m<D$L&m$&tm 

[0 0 6 5] $l±<Di. 5 * l HlfeJgJB^StRataK 

9, Htei-s^ify^— ^i oa^fe«»t-5&a}R3jsiHi 

^kV^xi OA*b»a}KS:JRtfcS*5*tta4j'* 
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[0 0 6 6] fc;:5j&s, ^t°y^^ l OicStti"^^ 
a*^tt*^*©ttK*ffi3R*t>fffflr5 - 1 i: 4 9 , 

5 D zotctb, mmoffiWtjffotext'y^-x l o<o 
?Ktt^J;5«»>bStt5r £ t49, «(/)St^i:5 

10 6 D 

[0 0 6 7] tit*, #S5Wtf>» i »fi^)SSM 

rt§|5 6 0 <£>ffi 62t^ e°^-<— ^ 1 0 <D±M 10at# 

Bi— £ 44 J: 5 tttc> HIJR2K— b 5 7»fc*t 

f^]*f5^»«:^^55ffi^6 l£*rt«5 6 0fc:!S!ttT^ 

5 D r;fuc±9> *trv<— ;* 1 o©±ffii 0 aj&»&36 

P^gR 6 0£)ffi6 2KJBoTteattii5n»fcj«^5i: 1 1 
U\ 3ci»6 iCt*«^4C5^i:4<, ^e°^-< 
20 o^b&affi^iuiiRjK-h 5 74PlCjE*|3:Jfttfc-t 

V-<-^ 1 O^bffl»i-5^a«^^»*^lr0iR^ 0 -- 

h 5 7#— £[p]ttTV^5CQ-efe5o 

[0 0 6 8] ^ot, t°>^<— ^ 1 O^bJRtfcL/tte 

ar^fija t ^ if'ffi^ 5 - 1 4 < h 5 7 ^ j; o 

ttfaigStufc»a«3i5S4^o*B5Kf+#-r 

[0 0 6 9] ifc, ttffl L*:S6jftSrlHliK-t-5»&^ 
>-<-^l 0fci^n^«F^tifcS«W^b^l5cU 

HUR^tLSfcft, i*v^|HlilR*fcT||BSiS|HliR*ti5^fc 
t45o 

[0 0 7 0] Jbf, ^^J/^-KSO^S 
[0 0 7 1 ] <2. ^2^»ffi>7^(C. *BW^)I2 

lSI«li^<BCT^6 0 

[0072] H 3 tt, ^2 %W^(07^ \?V<—7, 1 0 

50 (DSj^fc J; t/SHS* JUItt- 5 SrR W + 5 fc ft O H "C 
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fe6o xv^-xi otomwMinz, BfffijK^^ac^i 

ffM£ft££§m^£S^6 1 *SlHllR>K— b 5 7 tat 
frLTV^o fib, «iaat»fBktt*4!9, »6 

0 < , S fc* 1 0 (7)±ffi 1 0 a t 

[0073] TftJ&s^/x>i 5*>&ita£jxfcj|§ft 

^t°>--<— * 1 0C9_tffil 0 ai>&3fel*rtB6 0COffi6 2 
-i»l£ 0 ^LT, 36rt*|5 6 2±£$ft;JxfcSI 
H3*^RPAR3 lKLT*"rj:5K, 6 1 

h 5 7K|fta»oTJRtt1-5. * 
f*jg|3 6 ote, ^mU6 ltioT||HKoS*:tbSrB&±"f 
5r£fc:±!K .xt 0 ^-* 1 0*^fll1Ri-5jS«3iS]E 
*(C[n]lR^ 0 — h 5 7 tcjpj^p «£ 5 KLTV^5<DT?fcS 0 

[0 0 7 4] r.^j:5t-LTt, xtv^io^?) 

- h 5 7Ki^3j^oTKi^^ltiS5r i*<fRSfc1-5 0 

[0 0 7 5] ^2*ttff^[CioV^-rt)^h 0 ^-^ 1 0 

b 5 7«fkllfti»5fc», JBl**»ftfcW«^ 1SL 
fc»SifcS:3Ws& < EUR Ltf(Z)iigiI 19 £g&Jt-r 5 r. 

[0 0 7 6] ifc, ffifflLfc^SrEHtX-rS*^ * t° 
fc^K<7)^d5|Hlifc3tf- b 5 7tc£oTg:ttitfcbft N 

[0077] £bku ^/7y^^K5 0^^ 

ait* t pistfco r t #ys*£Sr&*& < tanx lt^ 

[0 0 7 8] <3. ^3*W^>ftiC, *^^3?3 

^B~?fc£ 0 H4tt % H 3HJg^co^ * 1 0 

[0 0 7 9] »3^llfi3#«(0*Stea3611K*5V^rtt, 
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— X 1 O0>_Lffil 0 a fcffi— fc*SBttWL"CW«fcl\, 
[0 0 8 0] #ffl«iSWf«3 O^ffiJtSBKtWfffi 

v^So ^rt$IS7 ocoWfffi^Tfc^r^H^ff^H^ 

t«toT^ric*ix55liftJK^Slc*BIB7 l^EH&^-b 
5 7fc*fr&jLT^5 0 ftj3, fg 3 **Jg*<0**ffii5lc» 

[0 0 8 1 ] ®3*JSff^o*^*0;S^Blcio(t5S* 

20 ts/^, 13 ^jfe^jfe<&*BB*fr»s&fT 5 ttus; 

[0 0 8 2] H3^W^CDKS^ffiSa^^V^T(±, 

Tffl^« / x/u 1 5 ettb s ti/fc jS»i±*Kw t ^ 
1 o<o±.mi 0 aa^e>3grtSB6 0^6 2^tstEtt5o 

^LT, *rt«B6 0OB6 2±Sr«Hfcj6}KH:. H4^ 

- h 5 7 ^fp]^5 <t 5 fcLT^5<0-C*>5 o 

[0083] ±«^a«y x/v 3 6 beta Six 

fcjg«ctt*«W i: #H«JlWf3E 3 0 i:(Z)r B T^^n, 

40 — §B«#H^ifi8ffS 3 0 COTS 3 0a frbMfoU 7 0 <D 
B72^ iraja^ti/So tLT, SBrtffi 7 0 <Z>B5 7 2 t» 
ot&tlfe Bl4^^:giAR4 2 KT*-f i 5 
fc, $4|^7 1*»b|HllRjR-h5 7fc|Ria*o"C«*i- 
6 0 ^rt^7 0ft, Sfe*B«7 ltioTSHS 

©*«ixS:W±"r5^2:K:J:9, *fflftU£Wf* 3 0 b 

f»tfe-r a ngfK^ jEtfe ic ehr#— f57 tc^^^ 5 i 5 c l 

[0 0 8 4] ^(D«J;5^tWl ^3^JS^JCj3V^ 

f4, ^b°^-<-^ 1 0 ^ J: t^#ffl«iS»f« 3 o^^bfRm 

50 Lfc^a*^ H A/ if it* 5 r t ft < b57f 
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[0 0 8 5] ifc, ffifflLfcSURSrIiIiR1-5»^, #H 

oTSttJkfc&ft, iS^feUfc^fcT^ 
[0 0 8 6] Sbt, ^^5ix^a#-K5 0^S 

[0 0 8 7] <4. »4**JgJ|>ftfc, «P|CDi4 
t^#[l*u«T*3 OJd^rtf5 7 OSrRJtTV^S^K^tt 

iiMiffit^<^ii:^^ 0 *fc, iftw^^s^ 

[0088] %Amw^m<omK^mmm.K^x\^ 

fgftgl56 0 34SJ3K£jh/CV^5 o 6 0 ©BrfflJ&IK"? 

* 1 0<£)Jhffil 0 a fcffi— £ StlT^So SgftSB 

ti, *t°>"<-* l 0<Z)ff£ J: 9 VhSftBSr^Tf S*f 

[0089] #si^;««3 ovmrnmchWim 

^ffi 7 2iS#ffl«taEHf*R3 0(Z)Tffi3 0 a tffi— t £ft 

-ai:<totM^, #H*ut»T« 3 o (om £ «t d t 

[0 0 9 0] ^4HW^(7)K«^ffigB^^^T(l, 
Urtiffi 6 0 <£>B 6 2^ fc°>"<— ^ 1 0 <D±B lOat 

fcIllttSw^t°y-<"^ l o i:<DraS:itttt, 
— «Sf4;*fcrv<— * 1 0<D_hffil 0 ai»b36rtSU6 0(7) 
®6 2{Cfp^oTRyf(^tL5o ^Lt, Sg[*]^6 0(£>ffi 
6 2±SrStnfcjHRtt, 115 BRIARS llcT^-TJ: 
0 \C S 6 3 j9>6>|hI1&35K- b 5 7 [CfafrpXmtct 
£ G fftfr^ 3grtSH5 6 0tt, E6 2\C^-DXW^(Om 

t^^gttxt°y^^ i 0<£&#iPi£ft5 J; 5 
f£f 5 t bh\z-s xfc°y^ ^ l 0£>J?£ J: 0(6<0'h* 
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9, *fc°>"<-;* 1 O^fcfRSifci-SjBftaSjEJIfciaiRsK 

— b 5 7 «t 5 ^L-rv>5^"efc5o 

[0 0 9 1 ] ^/nyfy^?rff3SWg 

id^te-r^o *:0>«fc5ft3£iSf4, fSf*)£B7 0(Dffi7 2 t 
»ffl*u8»r«3 0(7)TI3 o a fcji$B— CS>5fc», » 

ISfu8lW£3 0C0Tffi3 0 afrbMftU7 0Wffi7 2 id 
10 fBoTR»t**^ix5. ^IT N ^gf7 0(OH7 2H 
IBoTi^tlfelSH:, S5t>^PAR5 2 tt^t i 

§ 0 fftfr^ W7 0(j;, B7 2iaotlS« 
tfc#lSia*5fe£ LT*H*MfflR 3 0 cDf$*ft t ft £ i 5 

id-fa £ 1 1> c % #H^ii»ftE 3 o (om £ «£ 0 ipgo/h $ 

v^»7 3tioTaiJR©iS^ix4rfii*f" aritJ; 

- b 5 7^^ 5 <£ 5J-LTV^5C0Tfc5 o 

[0092] rcDi 5^ftui\ *4**jg*fc*^-c 

20 14, ^t 0 ^-<-^l OfciV#BB»3iWf3R3 O^fcJRtfc 
Lfc^a^t^ i/u ifttiS 5 ^ fc ft < HIR*- b57f 
Cfpj^5fc* N »l|l*JKlltlBI«fc % JRtScb^c^S^ 

♦f s r t cjeBt5^-f ^^a^x^-f ^^FS: 
^(7)Pp^s^^ca*5 ; etL^ft< fta 0 

[0 0 9 3] 4fc % ffifflL»«Sr[HllKf #H 

tc&mwfrbmW(iLtzmwL(Df&t*&®&#-- v 5 7\zx 

30 oTSttlh^fc^x, 0iR^^afc^, ffiV^HliR^^T^ 
[0 0 94] ^^yv'^^KSO^^^ 
i&BfotaiEQ 4rl»±f t^x^afc*, S«^SKg 

[0095] <5. mm>sk±, ^mm^mmmm 

t^T^4ftV\ «x.tf, ^rtgB6 0, 7 0(D^t4±lE 
40 b°y-<-^ 1 0*fci^#Hft^WfS3 Oi^fRtkf 5*a 

arS^^^^lHl^^— b 5 7^(^)Slt±*S|5t|pI^ 
fc*5«t5ftJK*"e*>titfav\ ftfl:WCJ4, *rt$P6 
0, 7 0J4, |H]iR^ 0 - b 5 7 4p(Z)Sltih»ffifc*f|Rlf 5 
^»m^^§B*fc(4xt: 0 >-<-^l 0^L<f4#ffl 

5 7*<oSJtJhftfflfc#|^i-5#ffl5fc«*.TV^tfft 
v\ r tf) £ 5 i£f ftif s *aa*^««ixS:BSJh*fcf4fi 
Mfarir^J:^, jRIBcf 5^S«SrIEfi|^tH]iR/K- b 
5 7lf©Sttik*IBfc|Ria*b*5r tas^#5„ 
50 [0 0 9 6] ^LT\ grtfR6 0, 7 0^tV^ 
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1 0<D_hffil 0 a *fcte#HM«S3 Otf)Tffi3 0 a 

[0 0 9 7] 5foT, fclfctf, »lH16j&lftlC33V^T* 
Lfc «t 5 *36rtSB 6 0 £#ISftuilSrffi 3 0 0>jg| 



0tf)ffi6 2£»H^««3 0<7)Tffi3 0atB-t4 

[0 0 9 8] l?3|l»ffi^fc^T, £S£B6 

1, 7 1«SM^M(19 0° Kltfeottfi 

V\ toH, Sfe*ffi6l f 7 lo»B»^JgSr#£ 

[0 0 9 9] Hrtgtf6 0 (7 0) 14, it 

^t'y^ i o£fcj4»is^giSr«3 ocd-^^jis 

[0 10 0] 

*<0«»#[S] *r«*l&lk#»03: tfukftfiB^ 1 ft 5 M 

rt«B*EI(ES^^J:W/*fcl4#H«ieWtR^ffl*ffifc 
BW5fc«\ [MIteX^*3j:^/4fcf4#H«7ilSf^^b 

-et, t©i5 4«»Lfcft^fe»*ft<iaiijiLr* 

[0101] ifc, W**2^5SWfcJ:ixtf, 3ert»* s 

[0 10 2] |»*«3<D|5HK<tixtf, 36rtfiBiS 
0te»^^±ffifci^/4fc(4#H«i6»f«(OTffii:ffi 
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[0 10 3] f»*3l4(D^tc4Jxf4\ mfo^tf 

lHlte»-&^4^/*fcf4#ll^»*^J¥^<t 9 

[Hi] *^M^^^»gMa»e^*^^^r« 

[0 2] x¥>^-x<Dnj&&£x$mmmwt'f%m* 

[0 3] ^2*ftJf^^^fc 0 ^--^^«^fcJ:^ffi 

[0 4] ^3*W^o^fc°^-^^J:l/#H^« 
ffi KSBKas JMW 5 EH^&RW f 5 fc * © 0 

[05] m4^i&MM<ox\?y^-x&£tf^m^m 

[0 6 ] ffi*<D^A<o*K»a»iioe*B**i"0-e 

[«F#©»W] 

1 o ^tv^-^ 

12a, 38a /^/U-^ 
1 5 T1MI/X> 
17| 



30 2 0, 4 2 a«FE— ^ 

3 0 £HSa£Wf« 

3 6 ±ffl*M?«/X> 

5 0 ^^yis^U—Y 

5 7 EIR^ h 

6 0, 7 0 M^lU 
6 1,71 

6 3, 7 3 S§B 
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